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INPUT DATA
• Running on MCC5 bnb_nue files.	


• Using CC1E filter (only events that are charged current, 1 electron in the 
final state)	


• This filter isn’t actually necessary for this study, but these are events that I 
personally am interested in.	


• MCTruth, MCParticle, MCNeutrino information all comes directly from GENIE.	


• MCShower and MCTrack come from energy depositions in GEANT4.
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MCNU VS. MCPART
• Neutrino energy from MCNu matches exactly 

Neutrino energy from MCPart
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Note: the vertex 
from each matches 

exactly as well.

Note: Code snippets shown in these slides are 
actually written in LArLite, but the data products 

in LArSoft are identical.



MCPARTICLE “STATUS CODE”
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Note: If you print out all of the 
MCParticles, you will find some with 
status codes other than 0, 1, and 15. 

Ignore these.	

!

Note: Never deal with Kinetic 
energies, always total energies.

I actually drew this by hand in Photoshop



MCPARTICLE ENERGY CONSERVATION
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Note, the “1000.*” is just to put energies in MEV everywhere (personal preference)

This extra tens 
of MeV energy 
is not yet fully 
understood



ASIDE: GENIE QUESTION
• What is this extra tens of MeV?	


• Interesting tidbit: if I require that the 
NUANCE interaction channel is 
not 1001 (so, non CCQE events), 
the above plot only has the peak 
at zero (the grass disappears)	


• Non CCQE has 6217 entries, all 
at 0 +/- a few eV. 	


• CCQE has 7422 entries, 1082 
(14.5%) are in the grass. 	


• I am already taking into account the 
29.5 MeV binding energy that pops 
out sometimes with PDG matching 
“genie::kPdgBindino”	


• Including when this pops out 
more than once in an event.
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What is this 
extra tens of 
MeV energy?



ASIDE: GENIE QUESTION
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Non-CCQE energy 
difference. Note the 
x-axis scale: this peak 
has RMS of 36 eV.

Correlation between 
fraction of energy 

difference and total 
energy.



GENIE QUESTION ANSWER
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This is from e-mail correspondence with Steve Dytman (thanks Steve!)	

Long story short: don’t fret over these ~10s of MeV.



MCSHOWER + MCTRACK ENERGY CONSERVATION
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Total MCShower Energy 	

(Note: not using the usual “DetProfile” for 

deposited energy)	

(Note: asking the shower is its own 

ancestor is to avoid double-counting)

Total MCTrack Energy 	

(Note: not using the usual deposited 

energy)	

(Note: asking the track is its own ancestor 

is to avoid double-counting)

Here I sum the energy from all 
MCParticles from which MCShowers and 

MCTracks are not created.

This is the total energy of the remnant 
“blob” nucleus that has status code == 15.

Total final energy = all energy from MCShowers + all energy from MCTracks + all 
(MCParticle) energy from particles from which MCShowers and MCTracks are not created 

+ remnant nucleus energy.
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This extra tens 
of MeV energy 
is not yet fully 

understood, but 
is not an feature 
of MCShower

+MCTrack

MCSHOWER + MCTRACK ENERGY CONSERVATION

Total final energy = all energy from MCShowers + all energy from MCTracks + all 
(MCParticle) energy from particles from which MCShowers and MCTracks are not created 

+ remnant nucleus energy.



SUMMARY
• Shown how to demonstrate conservation of energy with GENIE 

input <—> GENIE output.	


• Don’t yet understand the ~10s of MeV discrepancy.	


• Shown how to demonstrate conservation of energy with GENIE 
output <—> GEANT4 energy depositions via MCShower and 
MCTrack objects.	


• Hopefully these slides will save some people a few hours of 
histogramming to solve similar points of confusion.
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